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HRSG Energy Efficiency Designs, Practices, and Procedures
The HRSG takes waste heat from the CT exhaust and uses the waste heat to convert boiler feed

water to steam. Duct burning involves burning additional natural gas in the ducts to the HRSG,
which increases the temperature of the exhaust gas and creates additional steam for the steam

turbine.

The combined-cycle HRSG is generally a horizontal natural circulation drum-type heat
exchanger designed with three pressure levels of steam generation, reheat, split superheater
sections with interstage attemperation, postcombustion emissions control equipment, and
condensate recirculation. The HRSG is designed to maximize conversion of the CT exhaust gas
waste heat to steam for all plant ambient and load conditions. Maximizing steam generation will

increase the steam turbine’s power generation, which maximizes overall plant efficiency.

HRSG Design

HRSGs are heat exchangers designed to capture as much thermal energy as possible from CT
exhaust gases. This is performed at multiple pressure levels. For a drum-type configuration, each
pressure level incorporates an economizer section(s), evaporator section, and superheater
section(s). These heat transfer sections are made up of many thin-walled tubes to provide surface
area to maximize the transfer of heat to the working fluid. Most of the tubes also include
extended surfaces (e.g., fins). The extended surface optimizes the heat transfer, while minimizing
the overall size of the HRSG. Additionally, flow guides are used to distribute the exhaust gas
flow evenly through the HRSG to allow for efficient use of the heat transfer surfaces and
postcombustion emissions control components. Low-temperature economizer sections employ
recirculation systems to minimize cold-end corrosion, and stack dampers are sometimes used for

cycling operation to conserve thermal energy within the HRSG when the unit is off line.

Insulation

The temperatures inside the HRSG are nearly equivalent to the exhaust gas temperatures of the
turbine. For CTs, these temperatures can approach 1,200°F. HRSGs are designed to maximize
the conversion of the waste heat to steam. One aspect of the HRSG design in maximizing this
waste heat conversion is the use of insulation on all gas path surfaces exposed to ambient air.

Insulation minimizes heat loss to the ambient air, thereby improving the overall efficiency of the
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HRSG. Insulation is applied to the HRSG panels that make up the shell of the unit, to the high-

temperature steam and water lines, and typically to the bottom portion of the stack.

Minimizing Fouling of Heat Exchange Surfaces

HRSGs are made up of a number of tubes within the shell of the unit that are used to generate
steam from the CT exhaust gas waste heat. To maximize this heat transfer, the tubes and their
extended surfaces need to be as clean as possible. Fouling of the tube surfaces impedes the
transfer of heat. Fouling occurs from the constituents within the exhaust gas stream. To minimize
fouling, filtration of the inlet air to the CT is performed. Additionally, cleaning of the tubes is
performed during periodic outages. By reducing the fouling, the heat transfer efficiency of the
HRSG tubes is maximized.

Minimizing Vented Steam and Repair of Steam Leaks

Minimizing the number and quantity of steam vents and the timely repair of steam leaks is
important in maintaining the plant’s efficiency. A combined-cycle facility has several locations
where steam is vented from the process, including the deaerator vents, blowdown tank vents, and
vacuum pumps/steam jet air ejectors. These steam vents are necessary (o improve the overall
heat transfer within the HRSG and condenser by removing solids and air that potentially reduce
the efficiency of the heat transfer surfaces. Minimizing the number and quantity of steam vents
and repairing steam leaks in a timely manner is in the best interest of C4GT and will be

performed for this project.

Plantwide Energy Efficiency Designs, Practices. and Procedures
There are a number of other designs, practices, and procedures within the combined-cycle plant

that help improve overall plant efficiency. These include fuel gas preheating and drain operation.

Fuel Gas Preheating

The overall efficiency of the CT process is increased as the temperature of fuel is increased. For
combined-cycle pants, fuel gas is generally heated with high temperature water from the HRSG.
This improves the efficiency of the CT. C4GT will employ fuel gas heating of the primary fuel,
pipeline-quality natural gas.
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Drain Operation

Drains are required to allow for draining the equipment for maintenance (i.e., maintenance
drains) and also allow condensate to be removed from the steam piping and drains for operation
(i.e., operation drains). Operation drains are generally controlled to minimize the loss of energy
from the cycle. This is accomplished by closing the drains as soon as the appropriate steam

conditions are achieved.

The other available control technology for GHG emissions for the CTs/HRSGs is carbon capture
and sequestration (CCS).

Carbon Capture and Sequestration

CCS consists of the separation and capture of CO: from the flue gas, pressurization of the
captured COz, transportation of the CO: as a fluid via pipeline, and injection and long-term

geologic storage.

The capture technologies applicable for fossil fuel combustion include the following:
e  Precombustion systems designed to separate CO2 and hydrogen in the high-pressure
syngas typically produced at integrated gasification combined-cycle power plants.
. Postcombustion systems designed to separate CO: from the flue gas produced by
the combustion process.
. Oxy-combustion systems that use high-purity oxygen rather than air in the

combustion process to produce a highly concentrated CO> stream.

Precombustion systems are not technically feasible for this project, as they would fundamentally
redefine the nature of the proposed source. Both post- and oxy-combustion systems would be
considered an available control option, and both are currently in development as demonstration
projects at coal-fired power plants using amine and ammonia capture systems to remove CO2

from the flue gas. These capture systems are associated with high energy penalties.

There are several technologies at various stages of development with the potential to separate
and capture COz. Some have been demonstrated at the pilot scale, while others are at the bench-

top or laboratory stage of development. Most of the existing applications, and those in the
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planning stage, are designed to control COz from combustion of fossil fuels, primarily coal and
natural gas. Several demonstration projects are being supported through the U.S. Department of
Energy’s Clean Coal Power Initiative, but these facilities will exclusively burn coal (Interagency
Task Force, 2010).

Carbon sequestration usually involves the injection of COz into deep geological formations of
porous rock that are capped by one or more nonporous layers of rock. Injected at high pressure,
the COz exists as a liquid that flows through the porous rock to fill the voids. Saline formations,
exhausted oil and gas fields, and unmineable coal seams are candidates for COz storage. Also,
CO: injected for enhanced oil recovery projects can result in long-term sequestration depending
on the geologic conditions. Other schemes include liquid storage in the ocean, solid storage by

reactions leading to the creation of carbonates, and terrestrial sequestration.

Clean Fuels

The CAA includes clean fuels in the definition of BACT; therefore, clean fuels should be
considered as a potential control technology for GHG emissions. Fuels that reduce GHG
emissions of a new source should be considered in a BACT analysis provided they do not
redefine the source. For example, a proposed new coal plant should not have to consider
switching fuels from coal to natural gas as that would redefine the source. However, different
types of coal may be considered to evaluate the benefits of combusting various types of coal in

reducing GHG emissions.

5.3.6.2 GHG BACT Technical Feasibility (Step 2)
Step 2 of the top-down BACT analysis is the elimination of technically infeasible options. EPA

considers a technology to be technically feasible if, one, it has been demonstrated and operated
successfully on the same type of source under review, or two, it is available and applicable to the
source type under review. A control technology should also be considered technically available
or applicable if it has been demonstrated on an exhaust stream with similar physical and

chemical characteristics.

CCS is not considered technically feasible for a natural gas-fired combined-cycle facility and
therefore is not further considered in this BACT analysis. CCS technology has not been
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demonstrated on a full-scale power generation facility, and CCS technology is not currently
commercially available. In addition, there has been no demonstration of CCS technology on a

similar exhaust gas stream.

5363 GHG BACT Ranking of Controls (Step 3)
Step 3 of the top-down BACT analysis is the ranking of technically feasible options.

Because it has been determined that CCS is not technically feasible, the remaining technically
feasible options include high thermal or energy efficiency and the exclusive use of clean fuels.
The energy efficiency must look at the high thermal efficiency design of the CT/HRSG system
as well as various energy efficiency improvements throughout the facility, as described in the

previous section.

5.3.6.4 Economic, Energy, and Environmental Impacts (Step 4)

Step 4 of the top-down BACT analysis is the consideration of economic, energy, and

environmental impacts.

The Project is committed to the exclusive combustion of pipeline-quality natural gas as the
primary fuel in the CTs/HRSGs. Therefore, no further analysis of economic, energy, or

environmental impacts is necessary.

5.3.6.5 GHG BACT Selection (Step 5)
Selection of BACT
Step 5 of the top-down BACT analysis is the selection of BACT. C4GT proposes as BACT for

GHG the following energy efficiency designs, practices, and procedures for the proposed
facility:
e  Use of combine-cycle technology.
. CT energy efficiency designs, practices, and procedures:
o  Efficient turbine design.
o  Turbine inlet air cooling.

o  Periodic turbine burner tuning.
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o  Reduction in heat loss, i.e., insulation of the CT.
o  Instrumentation and controls.
e  HRSG energy efficiency designs, practices, and procedures:
o  Efficient heat exchanger design.
o  Reduction in heat loss, i.e., insulation of HRSG.
o  Minimizing fouling of heat exchanger surfaces.
o  Minimizing steam venting and repair of steam leaks.
. Plantwide energy efficiency designs, practices, and procedures:
o  Fuel gas preheating.

o  Drain operation.

Proposed GHG BACT Emissions Limit for CTs/HRSGs
CAGT proposes 4,056,841 tpy COze for CTs/HRSGs GHG BACT emissions limits for all

operating cases, including during periods of startup and shutdown based on an annual basis for

the GE turbine option.

This numerical GHG BACT emissions limit is based on the exclusive use of pipeline-quality
natural gas as the primary fuel. Compliance with this numerical GHG BACT emissions limit will
be demonstrated by measuring and recording the total heat input to the CTs/HRSGs expressed in
million British thermal units per year. CO2 emissions will be calculated using the methodology
for calculating CO; emissions under the ARP in accordance with 40 CFR 75, Equation G-4, as
described in the following:

F,xHxU,xMW,

W. =
¢ 2,000

where: Wi, = CO2 emissions in tpy.

Fc= carbon based F-factor (1,040 standard cubic feet per million British
thermal units [scf/MMBtu] for natural gas and 1,420 scf/MMBtu for
ULSD fuel).

H = heat input in million British thermal units per year.
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Ur= % standard cubic foot per pound-mole (scf/lb-mol) of CO:2 at

14.7 psia and 68°F.

MW4 = molecular weight of COz, 44 pounds per pound-mole (Ib/Ib-mol).

Methane and nitrous oxide emissions will be calculated using emissions factors as defined in the
Mandatory Greenhouse Gas Reporting Rule, Table C-2. CO:ze emissions will then be calculated
using each GHG pollutant’s respective global warming potential as defined in the Mandatory

Greenhouse Gas Reporting Rule, Table A-1.

To ensure the inherent efficiency of the plant remains high throughout all operating modes,
C4GT also proposes a numerical limit on the total facility net heat rate, expressed in units of
BtwkWh on an annual basis. The proposed facility net heat rate is derived using the weighted
average CT/HRSG net heat rate at the base load combusting natural gas operating case, which

constitutes the majority of total operation.

The weighted average base load net heat rate is calculated by multiplying the heat rate associated
with each operating case listed previously by the corresponding percentage of total operating
hours anticipated by that case on an annual basis. Note that this net heat rate reflects the net
electrical power production, meaning the denominator is the amount of electrical power provided
to the gnd. It does not reflect the total amount of electrical power produced by the plant, or gross

electrical power, which also includes the parasitic load consumed by operation of the plant.

The following margins were used to adjust base load heat rates for these operating cases:
. 3.3 percent to account for the potential difference between the calculated plant heat
rate and the actual tested plant heat rate.
. 6 percent for CT/HRSG efficiency losses due to degradation prior to CT/HRSG
overhaul.

. 3 percent for auxiliary plant equipment losses due to degradation over time.
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This results in the following proposed rates:

Heat Rate COz Emissions Rate
Turbine Model (Btu/Kwh gross) (1b/MWh gross)
GE 6,862 855

These heat and emissions rates were based on natural gas firing with duct burners. The proposed
CO:z emissions rates compare well with the range of recent BACT determinations listed in the
RBLC database (see Appendix C, Table C-6).

CAGT will demonstrate compliance with this proposed weighted average GHG BACT limit on
an annual basis by measuring/monitoring total natural gas consumption and net electrical output
during base load operations when combusting natural gas without supplemental duct firing and
during base load operations combusting natural gas with supplemental duct firing. Measuring
and monitoring is a viable surrogate to ensure efficient operation during all operating periods.
CO2 emissions will be calculated using Equation G-4 under the provisions of the ARP,

40 CFR 75 using the heat input of the natural gas combusted during these two operating cases
only. Methane and nitrous oxide emissions will be calculated using emissions factors as defined
in the Mandatory Greenhouse Gas Reporting Rule, Table C-2. COze emissions will then be
calculated using each GHG pollutant’s respective global warming potential as defined in the
Mandatory Greenhouse Gas Reporting Rule, Table A-1. The total calculated COze emissions for
these two operating cases will be divided by the total net power output in megawatt-hours
generated during these two operating cases only for the same 12-month period to obtain a

weighted average COze emissions rate expressed in tons per megawatt-hour.

In addition, CAGT will demonstrate compliance with GHG BACT during operating cases other
than base load operations when combusting natural gas without supplemental duct firing and
during base load operations combusting natural gas with supplemental duct firing by
demonstrating compliance with the total annual sitewide GHG emissions limit of 4,120,493 tpy

on an annual basis, measured as COze.
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54 Startup/Shutdown BACT Analysis

BACT must be met at all times, including during periods of startup and shutdown. Pollutants

subject to BACT analysis and review must address BACT emissions limits not only during

normal operation but also during startup and shutdown.

NOx, CO, and VOC emissions are expected to have higher hourly emissions rates during periods
of startup and shutdown. This is due, in general, to two factors: one, these pollutants are the
products of incomplete combustion — complete combustion does not occur during periods of
startup and shutdown; and two, NOx, CO, and VOC emissions are controlled by SCR and
oxidation catalyst, respectively. When the CT exhaust gas is below the minimum catalyst
activation temperature, the control system does not permit the flow of ammonia, and therefore
the SCR system is not functioning. Additionally, the oxidation catalyst does not function at its

peak efficiency due to lower exhaust temperatures that are evident during startup and shutdown.

Other pollutants, such as PM/PM10/PM2s, SOz, and H2SO4 have lower emissions during startup
and shutdown as these emissions are directly proportional to the amount of fuel flow. Because
fuel flow is lower during startup and shutdown as compared to normal operation, emissions from
these pollutants during startup and shutdown will be lower as compared to normal operation.
Therefore, the BACT emissions limits proposed for these pollutants will be valid during periods

of normal operation as well as during periods of startup and shutdown.

CAGT proposes the BACT emissions limits provided in Table 5-4 for NOx, CO, and VOC during
startup and shutdown.

5.5 Auxiliary Boiler BACT Analysis

CAGT proposes to install a 105-MMBtu/hr auxiliary boiler, operated using pipeline-quality,

natural gas, only.
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Table 5-4. Proposed BACT Emissions Limits per CT Unit during Startup and
Shutdown, Natural Gas

Cold Start Warm Start Hot Start Shutdown
Emissions Duration Emissions Duration Emissions Duration Emissions Duration
(b/event) (minutes) (Ib/event) (minutes) (lb/event) (minutes) (Ib/event) (minutcs)

NO« 273 60 163 50 105 30 18 30
co 840 60 188 50 180 30 100 30
vOoC 60 60 13 50 14 30 65 30

Source: ECT, 2016.
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5.5.1 BACT for NO

5.5.1.1 Available NOx Control Technologies (Step 1)

The available control technologies for industrial boilers include low- and ultra-low-NOx burners
and SCR.

55.1.2 NOx BACT Technical Feasibility (Steps 2 and 3)

Both low- and ultra-low-NOx burners are feasible technologies for the auxiliary boiler. Because

of the outlet temperature of the flue gas, the efficiency of SCR is not maximized. The typical
range for the SCR process is 480 to 800°F, with the optimal temperature range of 700 to 750°F
(EPA, 2002). The NOx removal efficiency decreases below 50 percent at temperatures below
500°F (EPA, 2002). Based on vendor data, the economizer exit gas temperature is estimated at
300°F or less. The addition of an economizer bypass to increase the exit flue gas temperature
may reduce boiler efficiency. A decrease in boiler efficiency would require additional fuel to be

burned, resulting in an increase in boiler emissions.

5.5.1.3 Proposed NOx BACT Emissions Limit (Steps 4 and 5)
To determine recent BACT determinations for the auxiliary boiler, the RBLC database was

queried for commercial/institutional boilers and fumaces of greater than 100 MMBtu/hr but less
than 250 MMBtu/hr heat input firing natural gas only. Determinations were obtained from the
RBLC database for the last ten years and are summarized in Appendix C, Table C-7. The lowest
NOx limit listed is 0.006 Ib/MMBtu for the Corpus Christi Terminal. However, this is a draft
determination; therefore, this limit has not yet been demonstrated. Other BACT determinations
range from 0.01 to 0.04 [b/MMBtu. The proposed emissions rate of 0.011 1b/MMBtu using a
low-NOx burner is within the typical range considered as BACT for an auxiliary boiler.

5.5.2 BACT for CO
5.5.2.1 Available CO Control Technologies (Step 1)
The available control technologies for CO include GCP and oxidation catalyst.

5.5.2.2 CO BACT Technical Feasibility (Steps 2 and 3)
GCP are feasible for the auxiliary boiler. Heat limitations do exist for application of oxidation

catalyst for the auxiliary boiler. Using oxidation catalyst control technology, lower temperatures
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(on the order of 500°F) are needed to oxidize CO at exhaust gas temperatures. However, based
on vendor data, the exhaust gas will be in the range of 300°F, which can significantly reduce the
percent conversion of CO. The inclusion of an economizer bypass can reduce the efficiency of

the boiler and result in higher emissions due to an increased amount of fuel consumption.

5.5.23 Proposed CO BACT Emissions Limit (Steps 4 and 5)
To determine recent BACT determinations for the auxiliary boiler, the RBLC database was

queried for commercial/institutional boilers and furnaces of less than 100 MMBtu/hr heat input
firing natural gas, only. The Emberclear GTL facility located in Mississippi is the only facility
within the prior ten years with a BACT determination using oxidation catalyst as a control.
However, this is a draft determination, and the boiler is a larger 261-MMBtu/hr unit.
Determinations were obtained from the RBLC database for the last ten years and are summarized
in Appendix C, Table C-8. The lowest nondraft CO limit for similar-sized boilers (greater than
100 MMBtw/hr and less than 250 MMBtw/hr) listed in the RBLC database was a determination at
0.0148 1b/MMBtu for the MGM Mirage in Utah. However, this limit represents LAER. Other
BACT determinations range from 0.035 to 0.0.084 Ib/MMBtu. C4GT is proposing a CO rate of
0.037 Ib/MMBtu using GCP as BACT for the auxiliary boiler.

5.5.3 BACT for VOC
5.5.3.1 Available VOC Control Technologies (Step 1)
Available control technologies for VOC emissions from the auxiliary boiler include GCP and

pipeline-quality natural gas combustion.

5.5.3.2 VOC BACT Technical Feasibility (Steps 2 and 3)

Both the application of GCP and use of pipeline-quality natural gas are feasible technical
options.

5.5.3.3 Proposed VOC BACT Emissions Limit (Steps 4 and 5)

Determinations were obtained from the RBLC database for the last ten years and are summarized
in Appendix C, Table C-9. The lowest VOC limit listed in the RBLC database was
0.0013 1b/MMBtu for the Kam Wedock Generating Complex in Michigan. However, several
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BACT determinations range from 0.0052 to 0.0055 1b/MMBtu. C4GT is proposing a VOC limit
of 0.005 Ib/MMBtu, which is in range of typical BACT determinations.

5.5.4 BACT for PM/PM1o/PM 5
5.5.4.1 Available PM/PM1o/PM25 Control Technologies

There are no postcombustion control systems for PM/PM10/PM2.s emissions that have been

applied to boilers, since exhaust gas PM concentrations are inherently low. Use of clean, 1.e.,

low-sulfur fuel, is the most common method used to limit PM/PMio/PM2.5 emissions.

5.5.4.2 PM/PM1o/PM2s Technical Feasibility (Steps 2 and 3)

Use of clean fuel is a feasible control measure for PM/PM.io/PM2.5s emissions.

5.5.4.3 Proposed PM/PM1o/PM25s Emissions Limits (Steps 4 and 5)

Determinations were obtained from the RBLC database for the last ten years and are summarized
in Appendix C, Table C-10. The lowest PM limits listed in the RBLC database are three draft
BACT determinations at 0.0018 Ib/MMBtu (filterable PM). The lowest nondraft BACT
determination is 0.005 Ib/MMBtu for the Shintech Plaquemine Plant in Louisiana. Other BACT
determinations range from 0.0052 to 0.02 Ib/MMBtu. C4GT is proposing a total filterable PM
(PM/PM.0/PM2.5) emissions rate of 0.007 Ib/MMBtu for the auxiliary boiler.

5.9.5 BACT for H2SOs
5.5.51 Available H,SO4 Control Technologies (Step 1)

There are no postcombustion control systems, such as scrubbers or duct sorbent injection, for

H2S04 emissions that have been applied to small natural gas-fired boilers. The only control

measure is the use of low-sulfur fuel.

5.5.5.2 H2S04 Technical Feasibility (Steps 2 and 3)

The use of low-sulfur fuel is technically feasible to control H2SO4 emissions from a natural gas-

fired boiler. Use of low-sulfur fuel is the only control measure being considered.
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5.5.5.3 Proposed H2S04 Emissions Limits (Steps 4 and 5)
Determinations were obtained from the RBLC database for the last ten years and are summarized

in Appendix C, Table C-11. No numerical BACT determinations for H2SOs for similar sized
units were listed for auxiliary boilers, and use of natural gas was listed as the control technique.

CA4GT is proposing GCP and use of low-sulfur natural gas as BACT for the auxiliary boiler.

5.5.6 BACT for GHGs
5.5.6.1 Available GHG Control Technologies

There is currently no technically feasible add-on control technology to reduce GHG emissions
from the auxiliary boiler. Other methods to reduce GHG from the auxiliary boiler include
efficient boiler design, cleaner fuels, and GCP. These measures are being incorporated by C4GT
and proposed as BACT for the auxiliary boiler.

5.5.6.2 GHG Technical Feasibility (Steps 2 and 3)
Efficient boiler design, cleaner fuels, and GCP are all technically feasible to control GHG

emissions from natural gas-fired botler. For the purposes of this BACT analysis, efficient boiler

design, cleaner fuels, and GCP are being considered together.

5.5.6.3 Proposed GHG Emissions Limits (Steps 4 and 5)

Since efficient boiler design, cleaner fuels, and GCP are being considered in concert, ranking the

effectiveness of each is not necessary. C4GT is proposing the use of efficient boiler design,
cleaner fuels, and GCP as BACT for the auxiliary boiler.

5.6 Cooling Tower BACT Analysis

The only feasible technology for controlling PM/PM1o/PM2.s emissions from wet mechanical

draft cooling towers is the use of drift eliminators. Drift eliminators control PM/PMio/PM2.s
emissions by capturing water droplets from cooling tower exhaust using inertial separation
principles. High efficiency drift eliminators provide a drift rate of 0.0005 percent of the total
recirculating cooling water rate. C4GT proposes to use high efficiency drift eliminators with a
drift rate of 0.0005 percent as PM/PMio/PM2.s BACT for the cooling tower.
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5.7 Emergency Diesel Generator and Firewater Pump BACT
Analysis

5.7.1 BACT for NO,

The 315-bhp firewater pump engine will meet the limits of 40 CFR 60, Subpart IIII, NSPS for
Stationary CI Internal Combustion Engines, effective September 11, 2006. Table 4 in

40 CFR 60.4219 lists emissions limits for stationary firewater pump engines. The combined
standard for model year 2009 and later 350-bhp engine for nonmethane hydrocarbon (NMHC) +
NOx of 3.0 grams per brake-horsepower-hour (g/bhp-hr) is proposed as BACT. Although add-on
NOx and VOC controls are feasible for this size engine, the fact this is an emergency engine

limited to 100 hr/yr for maintenance and testing make add-on controls impractical.

The planned new 3,633-bhp emergency generator engine will meet Tier 11 emissions limits of
NSPS Subpart ITIT shown in Table 1 of 40 CFR 89.112. The NMHC and NOx Tier Il emissions
limit of 4.8 g/bhp-hr is proposed as BACT.

5.7.2 BACT for CO

The firewater pump engine will meet the limits of 40 CFR 60, Subpart IIIT, NSPS for Stationary
Cl Internal Combustion Engines, effective September 11, 2006. Table 4 in 40 CFR 60.4219 lists
the emissions limits for the 315-bhp stationary firewater pump engine. The NSPS limit of

2.6 g/bhp-hr is proposed as BACT. The fact this is an emergency engine limited to 100 hr/yr for

maintenance and testing make add-on controls impractical.

The planned new 3,633-bhp emergency generator engine will meet Tier II emissions limits of
NSPS Subpart IIII shown in Table 1 of 40 CFR 89.112. The CO Tier II emissions limit of
2.6 g/bhp-hr is proposed as BACT.

5.7.3 BACT for VOC
The firewater pump engine will meet the limits of 40 CFR 60, Subpart IIII, NSPS for Stationary
CI Internal Combustion Engines, effective September 11, 2006. Table 4 in 40 CFR 60.4219 lists

the emissions limits for the 315-bhp stationary firewater pump engine. The combined standard
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for NMHC + NOx of 3.0 g/bhp-hr is proposed as BACT. The fact this is an emergency engine

limited to 100 hr/yr for maintenance and testing make add-on controls impractical.

The planned new 3,633-bhp emergency generator engine will meet Tier II emissions limits of
NSPS Subpart [T shown in Table 1 of 40 CFR 89.112. The NMHC and NOx Tier II emissions
limit of 4.8 g/bhp-hr is proposed as BACT.

5.74 BACT for PM/PMyo/PM25

The firewater pump engine will meet the limits of 40 CFR 60, Subpart IIII, NSPS for Stationary
CI Internal Combustion Engines, effective September 11, 2006. Table 4 in 40 CFR 60.4219 lists
the emissions limits for the 315-bhp stationary firewater pump engine. The standard for PM of
0.15 g/bhp-hr is proposed as BACT. The fact this is an emergency engine limited to 100 hr/yr for

maintenance and testing make add-on controls impractical.

The planned new 3,633-bhp emergency generator engine will meet Tier 11 emissions limits of
NSPS Subpart 111l shown in Table 1 of 40 CFR 89.112. The PM Tier Ul emissions limit of
0.15 g/bhp-hr is proposed as BACT.

5.7.5 BACT for H.S04

The firewater pump and emergency generator engines will meet the limits of 40 CFR 60,
Subpart ITII, NSPS for Stationary CI Internal Combustion Engines, effective September 11,
2006. The fact they are emergency engine limited to 100 hr/yr for maintenance and testing make
add-on controls impractical. The exclusive use of ULSD fuel and limited hours of operation will

limit H2SO4 emissions and is proposed as BACT for the emergency engines.

5.7.6 BACT for GHG

There is currently no technically feasible add-on control technology to reduce GHG emissions
from the firewater pump and emergency generator engines. C4GT is proposing to limit GHG
emissions from these sources by incorporating GCP and limiting the hours of operation. Both

engines will be maintained in accordance with the manufacturer’s specifications.
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5.8 Dew Point Heater BACT Analysis
5.8.1 BACT for NOx

The dew point heater is a relatively small combustion source, rated at 16 MMBtu/hr and will fire

natural gas. The RBLC database was queried for industrial-sized boilers and furnaces less than
100 MMBtw/hr heat input firing natural gas, only. Two 90-MMBtu/hr furnaces are shown with
NOx BACT limits of 0.009 1b/MMBtu, but these units are much larger than the proposed dew
point heater and equipped with low-NOx burners and SCR. The unit being proposed for C4GT
will emit NOx at 0.011 Ib/MMBtu. There are no combustion modifications or add-on
postcombustion processes typically applied to dew point heaters of this capacity. Therefore,

proposed BACT for the dew point heater is the exclusive use of natural gas and GCP.

5.8.2 BACT for CO

The lowest CO BACT determination for a heater listed in the RBLC database is a draft
determination 0.0194 1b/MMBtu for a 58.8-MMBtu/hr startup heater. C4GT is proposing a
BACT limit of 0.037 Ib/MMBtu for the much smaller 16-MMBtu/hr dew point heater using GCP

and clean fuel.

5.8.3 BACT for VOC

The RBLC database was queried for industrial-sized boilers and furnaces less than

100 MMBtu/hr heat input firing natural gas, only. The lowest VOC BACT limit for heaters and
furnaces listed in the RBLC database is a draft determination of 0.0014 lb/MMBtu for a
58.87-MMBtu/hr fuel heater. The proposed CAGT 16-MMBtu/hr heater is nearer in size to other
RBLC listings with limits of 0.005 and 0.0054 Ib/MMBtu. C4GT is proposing a VOC BACT
limit of 0.005 1b/MMBtu.

584 BACT for PM/PMso/PM.5

The lowest PM BACT limit for a 12-MMBtu/hr fuel heater is 0.0018 I1b/MMBtu. However, this
is a draft determination. The lowest PM BACT nondraft determination for a heater listed in the
RBLC database is 0.0044 Ib/MMBtu. This rate is for a 169-MMBtu/hr reheat furnace, which is
much larger than the dew point heater being proposed for C4GT. C4GT is proposing a BACT
limit of 0.007 Ib/MMBtu to be achieved using clean fuel and GCP.

-c A
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5.8.5 BACT for H2S04
Emissions of HoSO4 from the small 16-MMBtw/hr dew point heater will be negligible, i.e.
maximum emissions rate of much less than 1.0 Ib/hr. C4GT proposes GCP and the use of natural

gas as BACT for the dew point heater.

5.8.6 BACT for GHG

There is currently no technically feasible add-on control technology to reduce GHG emissions
from the dew point heater. Other methods to reduce GHG from the dew point heater include
efficient boiler design, cleaner fuels, and GCP. These measures are being incorporated for C4GT

and proposed as BACT for the dew point heater.

59 Circuit Breaker GHG BACT Analysis

SFs is one of the six pollutants that comprise GHGs. SFs emissions are not required to be

reported under the Mandatory GHG Reporting Rule for fuel combustion sources, because SFs is
not a naturally occurring pollutant that results from the combustion process. SFs is a synthetic
gas that possesses excellent electrical insulating properties. Because of this, SFs is used as an
insulating gas in many electrical circuit breakers. The main circuit breaker for the C4GT facility

will contain a quantity of SFs for the purpose of acting as an electrical insulator.

There may potentially be some small, nonroutine emissions of SF¢ during the operation resulting
from opening and closing the circuit breaker. To minimize the emisstons of SFe, C4GT proposes
to use state-of-the-art enclosed-pressure SFs circuit breakers with leak detection as BACT for
SFs. In comparison to older circuit breakers containing SFs, modern circuit breakers are designed
as totally enclosed-pressure systems with a far lower potential for SFs emissions. In addition, the
effectiveness of the leak-tight closed systems can be enhanced by equipping them with a density
alarm that provides a warning if small amounts of gas have escaped. This will prevent any excess

SFs emissions from being emitted into the atmosphere.
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5.10 Summary of Proposed BACT Levels

Tables 5-5 and 5-6 provide summaries of the BACT control technologies proposed for the
CT/HRSG and ancillary sources, respectively.
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Table 5-5. Summary of Proposed BACT Emissions Limits for the GE CTs/HRSG

Pollutant Fuel/Condition Emissions Rate Control Technology Basis
NO, Natural gas 2.0 ppmvd @ 15% O, DLN SCR BACT
Startup natural gas 273 Ib/event BACT

Shutdown 18 Ib/event BACT

CoO Natural gas 2.0 ppmvd @ 15% O, Oxidation catalyst BACT
Startup natural gas 840 Ib/event BACT

Shutdown 100 Ib/event BACT

VOC  Natural gas 2.0 ppmvd @ 15% O, Oxidation catalyst BACT
Startup natural gas 60 Ib/event BACT

Shutdown 65 Ib/event BACT

PM Natural gas Exclusive use of pipeline-quality natural gas BACT
H,SO4  Natural gas Exclusive use of pipeline-quality natural gas BACT
GHG Natural gas 6,862 BuwkWh Efficient combustion BACT
Natural gas 860 b COy/MWh Efficient combustion BACT

Notes: Startup values based on cold-start, which represents worst-case emissions.

Sources: C4GT, 2016.
ECT, 2016.
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Table 5-6. Summary of Proposed BACT Emissions Limits for Ancillary Sources

Emissions Unit Pollutant Fuel Emissions Rate Control Technology Basis

Auxiliary boiler NOx Natural gas 0011 Y/MMBu GCP BACT

vocC Natural gas 0.005 Ib/MMBw GCP ' BACT

Cco Natura] gas 0.037 Ib/MMBtu GCP BACT

PM Natural gas 0.007 Ib/MMBtu Natural gas, GCP BACT

H2S0s Natural gas Negligible Low sulfur fucl BACT

GHG Natural gas 53,822 tonCOx/yr GCP BACT

Fire.wnter pump NMHC + NOy ULSD 3.0 g/bhp-hr GCP, compliance with NSPS BACT

engine

co ULSD 2.6 g/bhp-hr GCP, compliance with NSPS BACT

PM ULSD 0.15 g/bhp-hr ULSD fuel, compliance with NSPS  BACT

GHG ULSD 90 ton COze/yr  Limited hours of operation BACT

Emergency _ NMHC + NOx ULSD 4.8 g/bhp-hr GCP, compliance with NSPS BACT
generator engine

Co ULSD 2.6 g/bhp-hr GCP, compliance with NSPS BACT

PM ULSD 0.15 gfbhp-hr ULSD fucl, compliance with NSPS ~ BACT

GHG ULSD 1,040 ton COze/yr  Limited hours of operation BACT

Dew point heater NOx Natura) gas 0011 Ib/MMBtu Natural gas, GCP BACT

Cco Natural gas 0.037 Ib/MMBuw Natural gas, GCP BACT

vocC Natural gas 0.005 Ib/MMBtu Natural gas, GCP BACT

PM/PMi1o/PM2s  Natural gos 0.007 1b/MMBtu Natural gas, GCP BACT

H2S04 Natural gas Negligible Natural gas, GCP BACT

GHG Natural gas 8,201 tonCOze/yr  Natural gas, GCP BACT

Cooling tower PM/PM10/PM2 s NA 0.0005% drift rate Drift eliminators BACT

Sources: C4GT, 2016.
ECT, 2016.
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6.0 PSD Class Il Modeling Procedures

Pending VDEQ’s approval of the emissions sources’ emissions rates and stack parameters, the
air dispersion modeling for the project will be finalized, and Sections 6.0 through 10.0 and

Appendices E through G will be provided as an addendum to Revision 2 of this application.
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1.0 Class Il Area SIL Analysis Results

Pending VDEQ’s approval of the emissions sources’ emissions rates and stack parameters, the
air dispersion modeling for the project will be finalized, and Sections 6.0 through 10.0 and
Appendices E through G will be provided as an addendum to Revision 2 of this application.
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8.0 Class Il Area Cumulative Impact Assessment
Results

Pending VDEQ’s approval of the emissions sources’ emissions rates and stack parameters, the
air dispersion modeling for the project will be finalized, and Sections 6.0 through 10.0 and
Appendices E through G will be provided as an addendum to Revision 2 of this application.
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9.0 Additional Impact Analysis

Pending VDEQ’s approval of the emissions sources’ emissions rates and stack parameters, the
air dispersion modeling for the project will be finalized, and Sections 6.0 through 10.0 and
Appendices E through G will be provided as an addendum to Revision 2 of this application.
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PERMIT FORMS
PURSUANT TO
REGULATIONS FOR THE CONTROL AND ABATEMENT OF AIR POLLUTION

COMMONWEALTH OF VIRGINIA
DEPARTMENT OF ENVIRONMENTAL QUALITY

AIR PERMITS
FORM 7 APPLICATION

NEW SOURCE REVIEW PERMITS
and STATE OPERATING PERMITS

.l .
AVRGNA DERCINENT OF
EMHERMENT. QUAITY

Form 7 — December 9, 2015

Page 1
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What pages do | fill out for my facility?

e All new sources and major modifications: 3

+ All new and modified sources (except for true minors): 4

s All new and modified sources and State Operating Permits: 7, 8, 9
o All new and modified major sources: 25, 26, 27, 28, 29

In addition, complete the following pages:

« For boilers, external combustion units, turbines: 10, (19, 20 if applicable), 21, 22, 23, 24,
30

o For stationary combustion engines: 11, (19, 20 if applicable), 21, 22, 30

» For incinerators: 12, 19, 20, 21, 22, 23, 24, 30

o For surface coating operations: 13, 14, (19, 20 if applicable), 21, 22, 23, 24, 30

s For guarry operations: 13, 19, 20, 21, 22
o For VOC/Petroleum storage tanks: 15, 16, 21, 22, 23, 24, 30

o For loading racks and oil water separators: 17, 21, 22, 23, 24, 30

e« For fumiqgation operations: 18

o For all other sources: 13, (19, 20, 23, 24 if applicable), 21, 22, 30

**NOTE: The facility only has to fill out the applicable pages that apply. If any pages are
unused, the facility does not need to submit the unused pages with the application.

Source-Specific Form 7 Applications

There are some- source-specific Form 7 Applications available for these sources:
(check out the DEQ website at hitp://www.deq.virginia.qov/Programs/Air/Forms.aspx)

e Asphalt plants (Form 7A)
 Crematories (Form 7B)

¢ Concrete Batch Plant (Form 7C)

e s —
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VIRGINIA DEPARTMENT OF ENVIRONMENTAL QUALITY - AIR PERMITS

LOCAL GOVERNING BODY CERTIFICATION FORM

Facility Name: C4GT Registration Number. TBD
Applicant's Name: C4GT, LLC ‘ Name of Contact Person at the site:
Anand Gangadharan

Applicant's Mailing address: Contact Person Telephone Number:
23955 Novi Road, Novi, M1 48375 248-735-6684

Facllity location (also attach map). The project is located in Charles City County, Virginia, along State Route 106,
approximately 2,000 feet north and west of the intersection of State Route 685.

Facility type, and list of activities to be conducted: C4GT is an electric generating facility.

The applicant is in the process of completing an application for an air pollution contro! permit from the Virginia
Department of Environmental Quality. In accordance with § 10.1-1321.1. Title 10.1, Code of Virginia (1950), as
amended, before such a permit application can be considered complets, the applicant must obtain a certification
from the governing body of the county, city or town in which the facility is to be located that the location and
operation of the facility are consistent with all applicable ordinances adopted pursuant to Chapter 22 (§§ 15.2-
2200 et seq.) of Title 15.2. The undersigned requests that an authorized representative of the local governing
body sign the certification below.

Applicant's m Date: -l F - 20/
signature: % e é &

The undersigned local government representative certifies to the consistency of the proposed location and
operation of the facility described above with all applicable local ordinances adopted pursuant to Chapter 22
(§§15.2-2200 st seq.) of Title 15.2. of the Code of Virginia (1950) as amended, as follows:

(Check one block)
D The proposed facllity Is fully consistant with all applicable loca! ordinances.

D The proposed facllity is inconsistent with applicable local ordinances; see attached Information.

Signature of Date:
authorized local
government
reprasentative:

Type or Title:
print name:

County, city or town:

[THE LOCAL GOVERNMENT REPRESENTATIVE SHOULD FORWARD THE SIGNED
CERTIFICATION TO THE APPROPRIATE DEQ REGIONAL OFFICE AND SEND A COPY TO THE

APPLICANT.]
VIRGINIA DEPARTMENT OF ENVIRONMENTAL QUALITY - 2016 AIR PERMIT APPLICATION FEES

Form 7 - Decembar 8, 2015 Page 3
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As of July 1, 2012, air permit applications are subject to a fee. The fee does not apply to administrative amendments of
true minor sources. Applications will be considered incomplete if the proper fee is not paid and will not be processed until
full payment is received. t application fees are no

Fees are adjusted every January 1% for CPl. THIS FORM IS VALID JANUARY 1, 2016 TO DECENBER 31, 2016,
Send this form and a check {or money order) payable to “Treasurer of Virginia” to:

Department of Environmental Quality

Receipts Control

P.O. Box 1104

Richmond, VA 23218

Send a copy of this form with the permit application to:
The DEQ Reglonal Office

Please retain a copy for your records. Any questions should be directed to the DEQ regional office to which the application will
be submitted. Unsure of your fee? Contact the Reglonal Alr Permit Manager.

COMPANY NAME: CAGT, LLC FIN: | 81-1468392
COMPANY REPRESENTATIVE: | Anand Gangadharan REG. | TED
MAILING ADDRESS: 23855 Novi Road, Novi, M| 48375 -
BUSINESS PHONE: 248-7356684 FAX: | 248-735-0088
FACILTY NAME CAGT
PHYSICAL LOCATION: 3001 Roxbury Rd, Charles City, VA 23030

PERMIT ACTIVITY APPLICATION | CHECK

FEE AMOUNT ONE

Sources subject to Title V permitting requirements:

o Major NSR permit (Articles 7, 8, 9) $31,558 X
s Major NSR permit amendment (Articles 7, 8, 9)* $7,363
o State major permit (Article 6) $15,779
o Title V permit (Articles 1, 3) $21,039
o Title V permit renewal (Articles 1, 3) $10,519
« Title V permit modification (Articles 1, 3) $3,681
e Minor NSR permit (Article 6) $1,577
e Minor NSR amendment (Article 6)* $788
¢ State operating permit (Article 5) $7,363
¢ State operating permit amendment (Article 5)* $3,881
Sources subject to Synthetic Minor permitting requirements:
o Minor NSR permit (Article 6) $525
+ __Minor NSR amendment (Arlicle 6)* $262
e State operating permit (Article 5) $1,577
¢ State operating pemit amendment (Article 5)* $841

*FEES DO NOT APPLY TO ADMINISTRATIVE AMENDMENTS
AIR PERNMIT APPLICATION FEES ARE NOT REFUNDABLE

DEQ OFFICE TO WHICH PERMIT APPLICATION WILL BE SUBMITTED (check one)

FOR DEQ USE ONLY
[0 SWRO/AbIngdon O NROMWoodbridge X PRO/Richmond Date:
DC #:

O VRO/Harrisonburq [[] BRRO/Lynchburg or Roanoke [ TRO/Virginia Beach | Reg. No.:

Form 7 ~ December 9, 2015 Page 4

E80BTEOIT



APPLICATION FEE FORM DEFINITIONS:

Administrative amendment — An administrative change to a permit issued pursuant to Article 1 (9 VAC 5-
80-50 et seq.), Article 3 (9 VAC 5-80-360 et seq.), Article 5 (3 VAC 5-80-800 et seq.), Article 6 (9 VAC 5-
80-1100 et seq.), Article 7 (9 VAC 5-80-1400 et seq.), Article 8 (9 VAC 5-80-1605 et seq.), or Article 9 (9
VAC 5-80-2000 et seq.) of 9 VAC 5 Chapter 80. Administrative amendments include, but are not limited
to, the following:

¢ Corrections of typographical or any other error, defect or irregularity which does not substantially
affect the permit,

+ Identification of a change in the name, address, or phone number of any person identified in the
permit, or of a similar minor administrative change at the source,

« Change in ownership or operational control of a source where the board determines that no other
change in the permit is necessary, provided that a written agreement containing a specific date
for transfer of permit responsibility, coverage, and liability between the current and new permittee
has been submitted to the board.

Major new source review permit (Major NSR permit) — A permit issued pursuant to Article 7 (9 VAC 5-80-
1400 et seq.), Article 8 (9 VAC 5-80-1605 et seq.), or Article 9 (9 VAC 5-80-2000 et seq.) of 9 VAC §
Chapter 80. For purposes of fees, the Major NSR permit also includes applications for projects that are

maijor modiﬁcations.

¢ An Article 7 permit is a preconstruction review permit (case-by-case Maximum Achievable Control
Technology (MACT) determination) for the construction or reconstruction of any stationary source
or emission unit that has the potential to emit, considering controls, 10 tons per year or more of
any individual hazardous air pollutant (HAP) or 25 tons per year or more of any combination of
HAPs and EPA has not promulgated a MACT standard or delisted the source category.

* An Article 8 permit is for a source (1) with the potential to emit over 250 tons per year of a single
criteria pollutant OR (2) is in one of the listed source categories under 9 VAC 5-80-1615 and has
the potential to emit over 100 tons per year of any criteria pollutant OR (3) with the potential to
emit over 100,000 tons per year of CO2 equivalent (COz¢) (9 VAC 5-85 Part lll). PSD permits are
issued in areas that are in attainment of the National Ambient Air Quality Standards.

+ An Article 9 permit is a preconstruction review permit for areas that are in nonattainment with a
National Ambient Air Quality Standard (NAAQS). Nonattainment permits are required by any
major new source that is being constructed in a nonattainment area and is major for the pollutant
for which the area is in nonattainment. Nonattainment permitting requirements may also be
triggered if an existing minor source makes a modification that resuits in the facility being major
for the pollutant for which the area is in nonattainment. A major source is any source with
potential to emit over 250 tons per year of a single criteria pollutant or is in one of the listed
source categories under 9 VAC 5-80-2010 and the potential to emit over 100 tons per year of any
criteria pollutant. However, if any area is in nonattainment for a specific pollutant, the major
source threshold may be lower for that pollutant. For example, sources locating in the Northern
Virginia Ozone Nonattainment Area which are part of the Ozone Transport Region would be a
major source if they have the potential to emit more than 100 tons per year of NOx and/or 50 tons
per year of VOC regardless of source category. Nonattainment permits do not require an air
quality analysis but require a source to control to the Lowest Achievable Emission Rate (LAER)
and to obtain offsets.

Major NSR permit amendment — A change to a permit issued pursuant to Article 7 (9 VAC 5-80-1400 et
seq.), Article 8 (9 VAC 5-80-1605 et seq.), or Article 9 (9 VAC 5-80-2000 et seq.) of 3 VAC 5 Chapter 80.

Only minor amendments and significant amendments are included in this category

Minor new source review permit (Minor NSR permit) — A permit to construct and operate issued under
Article 6 (9 VAC 5-80-1100 et seq.) of 9 VAC 5 Chapter 80. Minor NSR permits are 1) categorically
required; or 2) issued to sources whose uncontrolled emission rate for a regulated criteria pollutant is

Form 7 — December 9, 2015 Page 5
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above exemption thresholds and permitting allowables are below Title V thresholds, and/or 3) issued to
sources whose potential to emit for a toxic pollutant is above state toxic exemption thresholds and
permitting allowables are below Title V thresholds. The minor NSR permit can be used to establish
synthetic minor limits for avoidance of state major, PSD and/or Title V permits. For purposes of fees, the
Minor NSR permit also includes exemption applications and applications for projects at existing sources.

Minor NSR amendment - A change to a permit issued pursuant to Article 6 (9 VAC 5-80-1100 et seq.) of
9 VAC 5 Chapter 80. Only minor amendments and significant amendments are jncluded in this cateqory,

Sources subject to Synthetic Minor permitting requirements - Stationary sources whose potential to emit
exceeds the Title V threshold (100 tons per year of a criteria pollutant, 10/25 tpy of HAPs, and/or 100,000
tpy COze) but have taken federally enforceable limits, either through a state operating permit or a minor
NSR permit, to avoid Title V permit applicability.

Sources subject to Title V permitting requirements — Stationary sources that have a potential to emit
above the Title V thresholds or are otherwise applicable to the Title V permitting program.

State major permit — A permit to construct and operate issued under Article 6 (9 VAC 5-80-1100 et seq.)
of 9 VAC 5 Chapter 80. State major permits are for facilities that have an allowable emission rate of more
than 100 tons per year, but less than 250 tons per year, of any criteria pollutant and are not listed in the
28 categories under “major stationary source” as defined in 9 VAC 5-80-1615.

State operating permit (SOP) — A permit issued under Article 5 (9 VAC 5-80-800 et seq.) of 9 VAC S
Chapter 80. SOPs are most often used by stationary sources to establish federally enforceable limits on
potential to emit to avoid major New Source Review permitting (PSD and Nonattainment permits), Title V
permitting, and/or major source MACT applicability. SOPs can also be used to combine multiple permits
from a stationary source into one permit or to implement emissions trading requirements. The State Air
Pollution Control Board, at its discretion, may also issue SOPs to cap the emissions of a stationary source
or emissions unit causing or contributing to a violation of any air quality standard or to establish a source-
specific emission standard or other requirement necessary to implement the federal Clean Air Act or the
Virginia Air Pollution Contro! Law.

SOP permit amendment - A change to a permit issued pursuant to Article 5 (9 VAC 5-80-800 et seq.) of 9
VAC 5 Chapter 80. Only minor amendments and significant amendments are included in this category,

Title V permit — A federal operating permit issued pursuant to Article 1 (9 VAC 5-80-50 et seq.) or Article 3
(9 VAC 5-80-360 et seq.) of 9 VAC 5 Chapter 80. Facilities which (1) have the potential to emit of air
pollutants above the major source thresholds, listed in 9 VAC 5-80-60 OR (2) are area sources of
hazardous air pollutants, not explicitly exempted by EPA OR (3) have the potential to emit over 100,000
tons per year of COz equivalent (COze) (9 VAC 5-85 Part lll), are required to obtain a Title V permit. For
purposes of fees, the Title V permit also includes Acid Rain (Article 3) permit applications.

Title V permit modification - A change to a permit issued pursuant to Article 1 (9 VAC 5-80-50 et seq.) or
Article 3 (9 VAC 5-80-360 et seq.) of 9 VAC 5 Chapter 80. Only minor modifications and significant
modifications are included in this category.

Title V permit renewal — A renewal of a Title V permit pursuant to Article 1 (9 VAC 5-80-50 et seq.) of 9
VAC 5 Chapter 80. Title V permits are renewed every 5 years and a renewal application must be
submitted to the regional office no sooner than 18 months and no later than 6 months prior to expiration
of the Title V permit. For purposes of fees, the Title V permit renewal also includes Acid Rain (Article 3)
permit renewal applications.

True minor source — A source that does not have the physical or operational capacity to emit major

amounts (even if the source owner and regulatory agency disregard any enforceable limits). For further
information, click here.

Form 7 — December 9, 2015 Page 6
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AIR PERMIT APPLICATION

CHECK ALL PAGES ATTACHED AND LIST ALL ATTACHED DOCUMENTS

Stack Parameters and Fus! Data, Page 21
Proposed Parmit Limits for Criteria Pollutants, Page 22
Proposed Permit Limits for Toxic Pollutants/HAPs, Page 23

BACT Analysis

Confidential Information (see Instructions)

Proposed Permit Limits for Other Reg. Poliutants, Page 24

_X_ Local Government Cerlification Form, Page 3 _X_ Proposed Permit Limits for GHGs on COze Basls, Page 26
_X_ Application Fee Form, Pages 4-8 ___ BAE for Criteria Pollutants, Page 27
_X_ Document Certification Form, Page 7 — BAE for GHGs on Mass Basls, Page 26
_X _ General information, Pages 8-9 ____ BAE for GHGs on COze Basis, Page 28
_X_ Fuel Buming Equipment, Page 10 _X_ Operating Perlods, Page 30
_X_ Stationary Intemal Combustion Enginas, Page 11
___ Incinerators, Page 12 ___ ATTACH
_X_ Processing, Page 13 — Map of Site Location
__ Inks, Coatings, Stains, and Adhesives, Page 14 _X _ Facility Site Plan
_X_ VOC/Petroteum Storage Tanks, Pages 15-16 __ Process Flow Diagram/Schematic
____ Loading Rack and Oll-Water Separators, Page 17 ____ MSDS or CPDS Shests
—_ Fumigation Operations, Page 18 _X_ Estimated Emission Calculations
_X _ Alr Pollution Control and Monltoring Equipment, Page 18 ___ Stack Tests
. Alr Pollution Control/Supplemental Information, Page 20  ___ Alr Modeling Data
X
X x
x
X

_X_ Proposed Permit Limits for GHGs on Mass Basls, Page 25

Check added form sheets above; also Indicate the number of coples of each form In blank provided.

DOCUMENT CERTIFICATION FORM

| cortify under penalty of law that this document and all attachments [as noted abovs] were prepared

under my direction or supervision In accordance with a system designed to assure

that qualified personnel

properly gather and avaluate the Information submitted, Based on my inquiry of the person or parsons who
manage the system, or those persons directly responsible for gathering and evaluating the information, the
Information submitted I3, to the best of my knowledge and belief, true, accurate, and complete. | am aware
that thero are significant penalties for submitting false information, including the possiblilty of fine and

Imprisonment for knowing violations.

1 certify that | understand that the existence of a permit under [Article 8 of the Regulations] does not
shleld the source from potential enforcement of any regulation of the board goveming the major NSR
program and does not relleve the source of the responsibility to comply with any applicable provision of the

major NSR regulations.

SIGNATURE: /4QA;AJ/’ DATE:
NAME: Anand Gangadharan REGISTRATION NO:
TITLE: Authorized Signatory COMPANY:
PHONE: 248-735-8684 ADDRESS:
EMAIL: agangadh@novienergy.com

References: Virginig

9 VAC 5-80-1140E,

G ~?F —-20/6

T8D

C4GT, LLC

23955 Novi Road

Novi, M| 48375

atlons), 8 VAC 5-20-230B and

Eorm; - Mmg 9, 201g Page 7
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GENERAL INFORMATION

Person Completing Form: Anand Gangadharan Date: Registration Number:

June 2016 | TBD

Company and Division Name: C4GT, LLC FIN: 81-1468392

Mailing Address: 3001 Roxbury Rd, Charles City, VA 23030

Exact Source Location — Include Name of City (County) and Full Street Address or Directions:

3001 Roxbury Rd, Charles City, VA

The project is located in Charles City County, Virginia, along State Route 106, approximately 2,000 feet
north and west of the intersection of State Route 685.

Telephone Number: TBD

No. of Employees: TBD Property Area at Site: ~ 88 acres

Title:
Anand Gangadharan
President/CEO

Person to Contact on Air Pollution Matters — Name and Phone Number: 248-735-6684

Fax:
Email: agangadh@novienergy.com

Latitude and Lorigitude Coordinates OR UTM Coordinates of Facility:
Latitude: 37.447893, Longitude: -77.166797

Reason(s) for Submission (Check all that appily):

[[] state Operating Permit

[x] New Source
[] Modification of a Source

D Relocation of a Source

This permit is applied for pursuant to provisions of the Virginia
Administrative Code, 9 VAC 5§ Chapter 80, Article 5 (SOP)

This permit is applied for pursuant to the following provisions of the
Virginia Administrative Code:

9 VAC 5 Chapter 80, Article 6 (Minor Sources)

9 VAC 5 Chapter 80, Article 8 (PSD Major Sources)

9 VAC 5 Chapter 80, Article 9 (Non-Attainment Major Sources)

] Amendment to a Permit Dated: Permit Type: [_] SOP (Art. 5) [_] NSR (Art. 6, 8, 9)

Amendment Type:
Administrative Amendment
Minor Amendment
Significant Amendment

(] Other (specify):

This amendment is requested pursuant to the provisions of:

9 VAC 5-80-970 (Art. 5 Adm.) 9 VAC 5-80-1935 (Art. 8 Adm.)
| 9 VAC 5-80-980 (Art. 5 Minor) 9 VAC 5-80-1945 (Art. 8 Minor)
: 9 VAC 5-80-980 (Art. 5 Sig.) 9 VAC 5-80-1855 (Art. 8 Sig.)

] 9 VAC 5-80-1270 (Art. 6 Adm.) 9 VAC 5-80-2210 (Art. 9 Adm.)
9 VAC 5-80-1280 (Art. 6 Minor) 9 VAC 5-80-2220 (Art. 8 Minor)
9 VAC 5-80-1290 (Art. 8 Sig.) 9 VAC 5-80-2230 (Art. 9 Sig.)

HEREE

Explanation of Permit Request (attach documents if needed):

C4GT is proposing to construct a new facility for electric power generation.

Form 7 — December 9, 2015
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GENERAL INFORMATION (CONTINUED)

For Portable Plants:

Is this facility designed to be portable? [ ves [x]No

o If yes, is this facility already permitted as a portable plant? [:] Yes EI No Permit Date:
If not permitted, is this an application to be permitted as a portable plant? I:I Yes D No
if permitted as a portable facility, is this a notification of relocation? []Yes [JNo

o Describe the new location or address (include a site map):

« Wil the portable facility be co-located with another source? || Yes [ | No  Reg. No.
« Will the portable facility be modified or reconstructed as a resuit of the relocation? [:I Yes D No
+ Will there be any new emissions other than those associated with the relocation? D Yes El No

« Is the facility suitable for the area to which it will be located? (attach documentation) [_] Yes [ ] No

Describe the products manufactured and/or services performed at this facility:

CA4GT is an electric generating facility.

List the Standard Industrial Classification (SIC) Code(s) for the facility:

LefJofo o) L O P} L T 7§ O T F 3 LT T [ ]

List the North American Industry Classification System (NAICS) Code(s) for the facility:

(22 2] ([ [ [ [ ¢ J £ [ T 7 T T 1]

List all the facilities in Virginia under common ownership or control by the owner of this facility:

Milestones: This section is to be completed if the permit application includes a new emissions unit or
modification to existing operations.

Milestones*: Starting Date: Estimated Completion
Date:
New Equipment Installation Q4 2017 Q4 2019
Modification of Existing Process or N/A N/A
Equipment
Start-up Dates Q1 2020 Q2 2020

*For new or modified installations to be constructed in phased schedule, give construction/installation
starting and completion date for each phase.

|
Form 7 — December 9; 2015 Page 9
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FUEL BURNING EQUIPMENT: (Boilers, Turbines, Kilns, and Other External Combustion Units)

A

Company Name: C4GT (GE Option) Date: June 2016 Reglstration Number: TBD
unit " oat Capacly Bauip, | (s | Reauested
Ref Equipment Manufacturer, Type, | Date of | Date of For Each Fue! Type of Fuel (use . Code Throughput* Federal Regulations
No. and Model Number Manuf. | Const (Million Btu/hr) Code A) B) (hrs/yr OR fuellyr) that Apply
GE 7HA.02 combustion turbine 3,482 CT,
CT-1 generator with duct bumer TBD T8D 475 0B Natural Gas 15 ] 8,760 hrsfyr NSPS Subpart KKKK
GE 7HA.02 combustion turbine 3.482CT,
CT-2 generator with duct burner T8D T80 475 D8 Natural Gas 15 6 8,760 hrs/yr NSPS Subpart KKKK
B-1 Auxiliary Boiter 18D T8D 105 Natural Gas 12 1 8,760 hrsiyr NSPS Subpart Db
OPH Dew Point Heater 0 | TBD 16 Natural Gas 12 4 8,760 hrsiyr NSPS Subpart Dc

Estimated Emission Calculations Attached (include references of emission factors) and/or Stack Test Results if Available

1
2
3
4
5
6
7
8
9
1

Code A ~ Equipment

. Pulverized Coal - Wet Bottom
. Pulverized Coal - Dry Bottom

, Pulverized Coal - Cyclone Furnace

. Clreulating Fluidized Bed

. Spreader Stoke

. Chain or Travelling Grate Stoker

. Underfeed Stoker

. Hand Fired Coal

. Oll, Tangentially Fired

0. Oll, Horizontally Fired (except rotary cup)

11. Gas, Tangentially Fired
12. Gas, Horizontally Fired
13. Wood with Fiyash Reinjection
14, Wood without Flyash Reinjection
15. Other (specify) Natural Gas

18. Oven /Kiln

17. Rotary Kiln

18, Process Fumace
19. Other (specify)

Code B - Usage

eNoLsLN

. Steam Production

. Drying / Curing
Space Heating
Process Heat

Food Processing
Electrical Generation
. Mechanical Work

. Other (specify)

*Pick only one option for a requested throughput.

NOTE: Dryers, kilns, and furnaces also have to fill out Page 13.

. __ _ __________ _
Form 7 — December 9, 2015
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STATIONARY INTERNAL COMBUSTION ENGINES:

62eORZBA9T

Company Name: CAGT (GE Optlon) Date: June 2016 Reglstration Number: TBD

Unit Equipment Manufacturer, Type, | Date of | Date of OB':;‘:: Eﬁcm:ilé:" U(s:g: ' Requested" Federal Regulations
g and Model Number Manuf, | Const. "°'(s:::)‘”°' P(m‘;' Type of Fuel | o040 ¢) (h;rs';;flgah?:eluyr) that Apply
EG-1 Emergency Generator ™80 | TBD 3,633 2,500 Diesel 1 500 hrsfyr NESHAP Sutant 222
FwP Fire Water Pump TBD TBD 315 - Diesel 1 500 hrs/yr NSPS Subpart Il

A NESHAP Subpart 22ZZ

X | Estimated Emission Calculations Attached (include references of emission factors and manufacturer specifications per engine) and/or Stack Test Results
if

Available

Code C - Usage

. Emergency Generator

. Particlpates in Emergency Load Response Program
. Non-Emergency Generator

. Participates in Demand Response Program(s)

. Other (specily)

*Can pick more than one option
(i.e. 1and 2 OR 3 and 4)

NHEWN =

**Pick only one option for a requested throughput.

L T E—,—,—,—_—————
Form 7 — December 9, 2015 Page 11



LIQUID AND/OR SOLID WASTE INCINERATORS: (NOT AN AIR EMISSIONS CONTROL DEVICE)

Company Name: Date: Reglstration Number:
Burner Minimum Requested Min.
Incin. Rated Chamber Throughput | Incin. | Waste | Secondary | Burn
Unit Max. Capacity Temp. to be Type | Type Chamber | Down Federal
Ref. E““'P'::L"hn‘:’"e‘mu‘:‘n‘;g'; Type, ?d‘;':u‘:' e ot | Rated (Btuhr) °F) Incinerated | (use | (use | Retentlon | Cycle | Reguiations
No. ‘ Capacity Pri See Pri Sec Lbs | Jops | Code | Code Time Time | that Apply
{Ibs/hr) - : : | hr Y D) E) (sec) (hrs)

D Estimated Emission Calculations Attached (include references of emission factors) and/or Stack Test Results if Available

Code D - Incinerator Type

. Rotary Kiln
Mass Bum/Refuse Derived Fuel
Crematory

. Single Chamber

. Multiple Chamber

. Other (specify)

- YL WY

Code E - Waste Type

Paper Waste
Hospital Waste
Medical Waste
Municipatl Waste

Animal Waste

Crematory Waste (Human Remains)
. Industrial Waste

. Other (specity)

@NOO AL

Form 7 — December 9, 2015
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PROCESSING, MANUFACTURING, SURFACE COATING AND DEGREASING OPERATIONS:

Company Name: CAGT (GE Option) Date: June 2016 Reglstration Number: TBD
Unit d Requested Throughput*
Ref. Process or Operation Equipment Manufacturer, Date of | Date of Mg:.p::;: Federal Regulations
No. Name Type, and Model Number Manuf. | Const. ( | /) | ( day) | ( fyr) that Apply
8,760 hriyr 40 CFR Par 98
CB-1 Circult Breakers To Be Determined TBD TBD (d 5% leak - - - Subpart DD wilt apply
.rate) to the 4 large clrouit
breakers
CWT Cooling Tower To Be Datermined TBD TBD 348,500 - - -
-1 gal/min
Estimated Emission Calculations Attached (include references of emission factors) and/or Stack Test Results if Available
* Specify units for each operation in tons, pounds, gallons, etc., as applicable. For coatina operations, the maximum rated capacity is the spray gun

capacity.

e e ———————————,—_—_—_—,———— e . _  _  _ ]
Form 7 ~ December 9, 2015 Page 13
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INKS, COATINGS, STAINS, AND ADHESIVES:

Company Name: Date: Reglstration Number:
Solids Coating Maximum Coating Usage
Unit Coating Material Coating Lbs VOG in Coating as Applied VOC Control | Transfer Density as as Applled
Ref. (s 9 ity) Use (use | Per gal | Per gal coating less water | Per gal | Method {(use | Efficiency Applied
No. pec Code F) | coating & exempt sofvent solids Code G) (%) {Ibs/gal) (Gal/hr} {Galtyr)
Lbs HAP/gal Lbs HAP/gal
Hazardous Alr Pollutants (HAPs) coating as applied Hazardous Air Pollutants (HAPs) coating as applied
CAS #: CAS #:
HAP Name: HAP Name:
CAS #: CAS #:
HAP Name: HAP Name:
CAS #: CAS #:
HAP Name: HAP Name:

D Estimated Emission Calculations Attached (include references of emission factors and MSDS or CPDS for each coating)

Code F ~ Coating Use

1. Large Appliance Coatings
2. Magnet Wire Coatings
3. Auto and Light Duty Truck Coatings
Prime Coat
. Guidecoat
Topcoat
. Final Repair
. Anti-chip
Anti-chip extreme performance
. Anti-chip visible surface
. Aerospace Industries Coating
. Magnetic Tape Coating
. Can Coalings
a. Base/Overvamish

a~oaooe

[N

b. tnternal body/external ends
¢. Iplece Can, side seam
d. End seals
7. Metal Coil Coating
8. Non-Printing Paper/Fabric Coating
9. Publication Printing Inks and Coatings
10. Packaging Printing Inks and Coatings
11. Vinyl Coatings
12. Metal Fumiture Coatings
13. Plastic Parts and Products Coatings
14, Miscellaneous Meta! Parts Coatings
a. Clear coatings
b. Alr-dried Coatings

¢. Extreme Performance Coatings

NOTE; Fill out one page for each in

d. Other coatings

15. Flatwood Paneling Coatings
a. Printed Hardwood/Particleboard
b. Natural finish Hardwood/Plywood
c. Class Il Hardboard

18. Paper and other Webs

17. Shipbuilding and Ship Repair Coating

Code G - VOC Control Method

1. Low-VOC Coatings
a. High-Solids Coatings
b. Low-Solvent Coatings
¢. Waterborne Coatings
d. Powder Coatings
e. UV LightVElectron Beam Cured Coatings
f. Electrodeposited Waterborne Coatings

18. Wood Furniture Coating 2. Increased Solids Transfer Etficiency

19. Flexographic Ink 3. Carbon Adsorption

20. Lithographic Ink 4. Incineration

21. Rotogravure Ink 5. Regenerative Thermal Oxidizer (RTO)

22. Adheslves - describe: 6. Enclosures - Partial % or
Capture Efficlency %

23. Other: 7. Other:

k, coating, stain, and adhesive.

Form 7 - December 9, 2015
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VOLATILE ORGANIC COMPOUND (VOC)/PETROLEUM LIQUID STORAGE TANKS:

Company Name: CAGT (GE Option) Date:  June 2016 Registration Number: T8D
Tank | Source of Material Stored - Max. Max.
Type Tank Name and CAS # True Average
g::t (use Contents | Date of | Date of (include Reid Vapor Density* | Storage DI::]nne': or c:a:c::ty #Iergze;te:t Re, :':ﬂg:la; that
N o. Code (use Manuf. | Const. Vapor Pressure | Pressure | (Ibs/gal) Temp. {feet) (p I { a!?yr;) 9 Appl
| H Code ) for Gasoline) {psia) {°F) aa g id
ULSD 691@
T-1 1b 3 T8D T8D 68476-34-6 0.0078 60°F 65.10 533 3,000 87,000
ULSD 691 @
T-2 1b 3 T8D T8D 68476.34-6 0.0078 60°F 65.10 4 400 8,800

Estimated Emission Calculations Attached (include TANKS Program printouts)

1.

Code H - Tank Type

Fixed Roof
a. Vertical Tank
b. Horizontal Tank

. Floating Roof
a. Intemal (welded deck)
b. Intemal (bolted deck) — Specify Panet or Sheet
¢. External (welded deck)
d. Externat (riveted deck)

. Variable Vapor Space

. Pressure Tank (over 15 psig)

. Underground Splash Loading

. Underground Submerged Loading

ONOLE W

. Other:

. Underground Submerged Loading, Balanced

Code | - Source of Tank Contents

. Pipeline

. Rall Car

. Tank Truck

. Ship or Barge
Process

(LY YR

* Specify the ASTM temperature standard at which the density was measured.

e . __ ____ ___ . ___ _ __ ]
Form 7 - Dacember 9, 2015
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VOLATILE ORGANIC COMPOUND (VOC)/PETROLEUM LIQUID STORAGE TANKS (CONTINUED):

Company Name: CAGT (GE Option) Date:  June 2016 Reglstration Number: TBD
Tank Color Fixed Roof Only Floating Roof Only

Unit Intemnal Max Extemna! Fixed Roof Seal Internal Floating Roof

Ret. Tank Hou ri Type Max. Hourly

No. Shell Roof Height or Flllln: Type of | Cone height | Dome height {use Withdrawal Selt If no,

B Length (gallons) Roof (cone (ft) and (ft) and Code J) (gallons) Su rting? No. of Column
(feet) or dome) | slope (fUft) | radius (it} PROFING? | ol Dlameter (ft)

T-1 White N/A 18 3,000 N/A N/A N/A N/A N/A N/A N/A N/A

T-2 White N/A 5 400 N/A N/A N/A N/A N/A N/A N/A N/A

Code J - Seal Type (Pontoon External Only)

1. Mechanical Shoe

a. Primary only

b. Shoe mounted secondary

¢. Rim mounted secondary
2. Liguid Mounted

a. Primary only

b. Weather shield secondary

¢. Rim mounted secondary
3. Vapor Mounted

a. Primary only

b. Weather shield secondary

c. Rim mounted secondary

(Double Deck External Only)

4. Mechanical Shoe

a. Primary only

b. Shoe mounted secondary

¢. Rim mounted secondary
5. Liquid Mounted

a. Primary only

b. Weather shield secondary

¢. Rim mounted secondary
6. Vapor Mounted

a. Primary only

b. Weather shield secondary

¢. Rim mounted secondary

(Internal Only)

7. Mechanical Shoe

a. Primary only

b. Shoe mounted secondary

¢. Rim mounted secondary
8. Liquid Mounted

a. Primary only

b. Rim mounted secondary
9. Vapor Mounted

a. Primary only

b. Rim mounted secondary

Form 7 — December 9, 2015
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LOADING RACKS AND OIL-WATER SEPARATORS:

Company Name: Date: Registration Number:
Oil-Water
Loading Racks Only
Separators Only
Unit Max. Hourly Requested Annual Federal
Laaded
Ref. Name of Product Throughp Throughput Hatch Vapor Closure Type of Regulations that
No or Recovered (gallons) (galtons) Type of Loading on Loading Arms Enclosure (use Apnl
- {use Code K) {use Code L) Code M) i

D Estimated Emission Calculations Attached

Code K - Type of Loading

. Overhead Loading - splash fill, normal service

. Overhead Loading - submerged fill, normal service
Bottom Loading - normal service

. Overhead Loading - splash fill, balanced service

. Overhead Loading - submerged fill, balanced service
. Bottom Loading - Balanced service

DS WA -

Code L - Hatch Vapor Closure

1. None, open to air
2. Emco - Wheaton
3.
4
5

OPW

. Chiksan - LTV
. Other:

Code M - Type of Enclosure

1. Open

2. Partially Open
3. Floating Roof
4. Seated Cover

Farm 7 - December 9, 2015
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FUMIGATION OPERATIONS:

Company Name: Date: Raglstration Number:
Estimated Distance from
Unlt Object or Contalnment Max. Daily Max. Annual Number of Fumigation Operation
Ref. | Productto be System Fumigant Fumigant Usage* | Fumigant Usage* Fumigation Aeration Method to Property or Fence
No. Fumigated {Ibs/day or giday) (Ibstyr or glyr) Events Per Year Line (feet)

D Estimated Emission Calculations Attached

D Fumigation Operation is less than 300 feet to an area occupied by people

* Specify units for each operation in pounds (methyl bromide) or grams (phosphine) per day or year.

Form 7 —~ December 9, 2015
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AIR POLLUTION CONTROL AND MONITORING EQUIPMENT:

Company Name: CAGT (GE Option) Date: June 2016 Registration Numbar: TBD
Air Pollution Control Equipment Monitoring Instrumentation
Unit | Vent/ | Device Type P .
Ref. | Stack Ref. Pollutant/Parameter ercen Snecif d Poll
No. No. No. Manufacturer and Model No. CL:S:N) Efficlency (%) peclfy Type, M Used +and Recorder
CT-1 1 SCR-1 NOx T8D 16 See Appendix B CEMS for NOx
CT1 | 1 | Oxem €o, voc TBD 20 Sea Appendix B CEMS for CO
CT-2 2 SCR-2 NOx TBD 16 See Appendix B CEMS for NOx
cT-2 2 | oxca2 CO, VOC TBD 20 Sea Appendix B CEMS for CO
D Manufacturer Specifications Included
Code N - Type of Air Pollution Control Equipment
1. Settling Chamber a. Hotside 17. Absorber
2, Cyclone b. Cold side a. Packed tower
3. Muiticyclone ¢. High vollage b. Spray tower
4. Cyclone scrubber d. Low voltage ¢. Tray tower
5. Orifice scrubber e. Single stage d. Venturi
6. Mechanical scrubber f. Two stage e. Other;
7. Venturi scrubber g. Other; 18. Adsorber
a. Fixed throat 11. Catalytic Afterbumer a. Activated carbon
b. Variable throat 12. Direct Flame Afterburner b. Molecular sieve
8. Mist eliminator 13. Diesel Oxidation Catalyst (DOC) c. Activated alumina
8. Filter 14, Themal Oxidizer d. Silica gel
a. Baghouse 15. Regenerative Thermal Oxidizer (RTO) e. Other:
b. Other: 16. Selective Catalytic Reduction (SCR) 19. Condenser (specify)
10. Electrostatic Precipitator 17. Selective Non-Catatytic Reduction (SNCR) 20. Other; Qxi

Ferm 7 - December 9, 2015
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AIR POLLUTION CONTROL EQUIPMENT - SUPPLEMENTAL INFORMATION:

Company Name: Date: Registration Number:
T Liquid Flow | Liquid Cleaning Number | Number | Airto Filter Regeneration | Chamber | Retention | Pressure
Device YPe | pate (gpm) | Medlum Method of Flelds of Cloth { Material | Inlet Method & Temp. Time Drop
Ref. é‘;‘:": Sections | Ratio Temp. | Cycle Time R (sec) | (inch H:0)
No. N) (4,5,6,7, | (4,586, | (910,17, (fpm) (°F) (sec) (11,12, (11,12, | (3,4,5,6,
17 ,19) 7,17, 19) 18) {10) (9, 10) {9) (9) (18) 14, 15) 14, 15) 7,9, 17)
NOTE; Numbers listed in parenthesis in the columns above represent the Control Equipment in Code N below.
Code N - Type of Air Pollution Control Equipment
1. Settling Chamber a. Hot side 17. Absorber
2, Cyclone b. Cold side a. Packed tower
3. Multicyclone c. High voltage b. Spray tower
4. Cyclone scrubber d. Low voltage c. Tray tower
5. Orifice scrubber e. Single stage d. Venturi
6. Mechanical scrubber f. Two stage e. Other:,
7. Venturi scrubber 9. Other:, 18. Adsorber
a. Fixed throat 11. Catalytic Afterburner a. Activated carbon
b, Variable throat 12. Direct Flame Afterbumer b. Molecular sieve
8. Mist eliminator 13. Diesel Oxidation Catalyst (DOC) c. Activated alumina
8. Filter 14. Thermal Oxidizer d. Siiica gel
a. Baghouse 15. Regenerative Thermal Oxidizer (RTO) e. Other:
b. Other: 16. Selective Catatytic Reduction (SCR) 19. Condenser (specify)
10. Electrostatic Precipitator 17. Selective Non-Catalytic Reduction (SNCR) 20. Other:
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STACK PARAMETERS AND FUEL DATA:

EEB0BZBEST

Company Name: CAGT (GE Option) Date: June 2016 Registration Number: TBD
v Vent/Stack or Exhaust Data Fuel(s) Data
en
Unit v Vent/Stack | Vent/Stack Exit Exit Gas Exit Gas Exit Gas Heating Max. Rated Max.
Ret. | sta| config. Height | Diameter | Veloclty | Flow Rate Temp. Type af Value* B(‘;'""C‘I”,;," song | Ash
No. :R {use Code O) (feet) (feet) (ft/sec) {acfm) (°F) (Btu___) u':f'm %
0.
et | 1 5 180 2 68.92 | 1571950 1585 Natural Gas | 020, oo | O3 | .
1,020 3,808 0.4 grains
cr2 | 2 5 180 2 68.92 1,571,950 158.5 Natural Gas | o020 o o | G geine | .
1,020 105 0.4 grains
g1 | a 5 50 375 29.38 19,469 300 Netural Gas | 020 wmsimr | T1ooset | -
DPH1 | 4 5 21 1.0 133.20 6277 410 Natural Gas | 020 | 16 MMBtunr 0,-109(;3;215 -
135,000
EG1 | 5 5 12 10 148.57 7.001.7 915 uLsSD e | 1046gamr | 00015% | -
Fwr1 | 6 5 10.25 0.5 118.84 1.400 861 uLSD ‘;ﬁ',ggf 17.5gahr | 0.0015% | -
CWT-1 ;; 5 52,55 32.81 2563 | 1,300394 68 - ) . . ;

® The maximum rated heat input for the turbines while firing natural gas includes duct bumer firing

Code O - Vent/Stack Configuration

. Stack discharging downward, or nearly download

. Equivalent stack representing a combination of multiple actual stacks

. Gooseneck stack

. Stack discharging in a horizontal direction

. Stack with an unobstructed opening discharge in a vertical direction

. Vertical stack with a weather cap or similar obstruction in exhaust system

DL WN -

* Specify units for each heating value in Btus per unit of fuel.
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PROPOSED PERMIT LIMITS FOR CRITERIA POLLUTANTS:

Company Name: C4GT (GE Option) Date: June 2016 Reglstration Number: TBD
Proposed Permit Limits for Criteria Pollutants®?
Unit PM* PM-10 & PM 2.5 % $02 NOx co voc* Pb
Ref. No. | (bsthr | tons/yr | Ibs/hr | tonsiyr | Ibaihr | tonsiyr | Iba/hr | tons/yr | ibsihr [ tonstyr | lbs/r | tonsiyr | Iba/hr | tonalyr | Iba/hr | tonshr
CT-1 7.3 888 (12 7088 1723 7588 43 19.04 2.9 4124 78 17 1018 534 187803 0.01
cr2 15 7580 .3 7838 1 7588 a2 19.04 .9 112 17.73 " 1018 B4 187603 o
Bt 730 | azEeo | rasedr | szeew | 7ase0r | azeeo | 12eedr | sateor | vaezwo | soeevo | amsEsco | 17oesor | s2seor | 220800 | saseos | 22me04
DPH-1 11ZE0 | as1B0r | 112E01 | estEm | L1260 | aser | ssem | B | 7eE01 | TrEO) | seeB0y | 253E+00 | Mooz | 380800 | TMB08 | 343808
EG- 120 030 120 030 120 03 972605 | 243808 29 (3 2082 521 1.8 260 229604 | 872803
FWP.1 210 003 010 003 o.50 00 6ASE0T | 1.61BD 148 0385 1.1 043 0.63 o.18 198608 | a9cE-08
cwT-1 643 ne 0033 (XL 120600 | s2se03
T 260804 | 1ME
T2 207505 | 130604
TOTAL: | 42.26 | 179.68 | 36.84 | 15594 | 36.81 | 155.81 | 9.49 38.86 | 88.09 | 28540 | 6261 | 25283 | 33.07 | 111.97 | 0.004 | 0.020

Estimated Emission Calculations Attached (totals and per Unit Ref. No.)

* PM, PM-10, PM 2.5, and VOC should also be split up by component and reported under the Proposed Permit Limits for Toxic Pollutants/HAPs.
® PM-10 and PM 2.5 Includes filterable and condensable.

¢ [b/hr proposed pemit limits reflect nomal operations only,
9 tons/yr proposed permit limits reflect the worst-case annual emissions which either include startup/shut down operations (with downtime) or continuous normat operation of the
turbines 8,760 hours per year at full load with duct firing.
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PROPOSED PERMIT LIMITS FOR TOXIC POLLUTANTS/HAPS:

Company Name: CAGT (GE Option) Date: June 2016 Ragistration Number: TBD
Proposed Permit Limits for Toxic/HAP Pollutants*
HAP Name: HAP Name; HAP Name; HAP Name; HAP Name; HAP Name; HAP Name; HAP Name;
Unit CASH# CASH# CASH#; CASH CAS# CASH CAS#; CASH
Ref. No.
Ibs/hr I tonslyr | Ibs/hr | tonslyr | Ibs/hr | tonsiyr | Ibsihr | tonsiyr | Ibs/hr | tonsiyr | Ibsihr | tonsiyr | Ibs/hr | tonslyr | Ibstr | tonsiyr
See Appendix B, Table B-10

TOTAL:

Estimated Emission Calculations Attached (totals and per Unit Ref. No.)

* Specify the name of the toxic pollutant/HAP for each Unit Ref. No. along with the respective CAS Number. Toxic Pollutant means a pollutant on the
designated list in the Form 7 Instructions document. Particulate matter and volatile organic compounds are not toxic pollutants as generic classes of

substances, but individual substances within these classes may be toxic pollutants because their toxic properties or because a TLV (tm) has been
established.
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PROPOSED PERMIT LIMITS FOR OTHER REGULATED POLLUTANTS:

Company Name: CAGT (GE Option} Date: June 2016 Reglstration Number: TBD

Proposed Permit Limits for Other Regulated Pollutants*

Pollutant Name; Eo“magt Name: | Pollutant Name: | Pollutant Name; | Pollutant Name; | Pollutant Name; ofluta ame; | Pollutant Name;

Unit Sulfuric Acid
Raf. No. Mist

Ibs/hr | tonslyr | Ibs/hr | tonslyr | Ibs/hr | tonsiyr | (bs/hr | tonslyr | Ibs/hr | tonslyr | ibs/hr | tonsfyr | Ibs/hr | tonslyr | ibs/hr | tonsiyr

CT-1 267 1.7

CT-2 267 1.7

B-1 0.468-03 | 4.148-02

DPH-1 1.44E-03 | 8.31E-03

EG-1 7.44E-08 | 1.88E-08

FWP-1 1.08E-04 | 272605

TOTAL: | 535 23.47

Estimated Emission Calculations Attached (totals and per Unit Ref. No.)

* Other Regulated Pollutant include Fluorides, Sulfuric Acid Mist, Hydrogen Sulfide (H2S), Total Reduced Sulfur (including H2S), Reduced Sulfur Compounds
(Including H2S), Municipal Waste Combustor Organics (measured as total tetra-through octa-chlorinated dibenzo-p-dioxins and dibenzofurans), Municipal
Waste Combustor Metals (measured as particulate matter), Municipal Waste Combustor Acid Gases (measured as the sum of SO2 and HCI), and Municipal
Solid Waste Landfill Emissions (measured as nonmethane organic compounds).
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PROPOSED PERMIT LIMITS FOR GREENHOUSE GASES (GHGs) ON MASS BASIS: FOR PSD MAJOR SOURCES ONLY

Company Name: CAGT (GE Option) Date: June 2016 Reglstration Number: TBD
Proposed Permit Limits for GHG Pollutants on Mass Basis
CO; N20 CH. HFCs PFCs SFg Total GHGs
Unit (Carbon Dioxide) (Nitrous Oxide) (Methane) (Hydrofluoro- (Perfluoro- (Suftur
Ref. No. carbons) carbons) Hexafluoride)
ibs/hr tonslyr Ibsthr | tonsiyr Ibsthr | tonshyr Ibs/hr | tonsiyr fbsihr | tonsiyr Ibsthr | tonsiyr Ibs/hr tonsiyr
CT-1 462,632 | 2,026,326 0.872 3.82 8.73 38.22 462,642 | 2,026,388
CT-2 462,632 | 2,026,326 0.872 3.82 8.73 3822 462,642 | 2,026,368
B-1 12,275 53,766 0.023 0.10 0.23 1.01 12,275 53,767
DPH-1 1,871 8,193 0.0034 0.015 0.035 0.155 1,871 8,183
EG-1 237 1,037 0.0023 0.01 0.0091 0.04 237 1,037
FWP-1 2 90 0.00 0.00 0.00 0.00 21 90
CB-1 0.004 0.018 0.004 0.019
FUG-1 0.023 0.1 0.55 24 0.57 25
TOTAL: | 939,668 | 4,115,738 1.77 7.7 18.28 80.05 0.004 0.019 939,888 4,115,826

m Estimated Emission Calculations Attached (totals and per Unit Ref. No.)
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PROPOSED PERMIT LIMITS FOR GREENHOUSE GASES (GHGs) ON CO; EQUIVALENT EMISSIONS (COze) BASIS: FOR PSD MAJOR SOURCES

ONLY
Company Name: CAGT (GE Option) Date: June 2016 Registration Number: TBD
Proposed Permit Limits for GHG Pollutants on COz Equivalent Basis
CO; N:O CH, HFCs PFCs SFs Total GHGs
Unit {Carbon Dioxide) (Nitrous Oxide) {Methane) (Hydrofluoro- {Perfluoro- (Sulfur
Ret. No. carbons) carbons) Hexafluoride)
{bshr tonsfyr Ibsthr tonsiyr Ibs/hr tonsiyr Ibsthr tonsiyr Ibsfhr tonsiyr Ibs/hr tonslyr Ibs/hr tonslyr
CT-1 462,632 | 2,026,326 260 1,139 218 955 463,110 | 2,028,420
CT-2 462,632 | 2,026,326 260 1,139 218 955 463,110 | 2,028,420
B-1 12,275 53,768 6.85 30 571 25 12,288 53822
DPH-1 1.871 8,193 1.05 46 0.89 38 1,873 8,201
EG-1 237 1,037 0.68 3 0.23 1 238 1,040
FWP-1 21 90 0 0 0 0 21 80
CB-1 99.68 437 99.68 437
FUG-1 0.023 0.1 13.95 61.1 13.97 61.2
TOTAL: | 939688 | 4,115,738 | 528.58 2316 456.78 2,001 99.68 437 940,640 | 4,120431

Estimated Emission Calculations Attached (totals and per Unit Ref. No.)
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